Thermochemical and kinetic studies of a bisphenol antioxidant.
The results of a thermodynamic and kinetic investigation on the homolytic reactivity of 3,3'-di-tert-butyl-5,5'-dimethyl(1,1'-biphenyl)-2,2'-diol (1) are reported. EPR studies of the equilibration between 1, 2,4,6-trimethylphenol, and the corresponding radicals obtained by abstraction of a hydroxylic hydrogen allowed us to determine the OH bond dissociation energy (BDE) of investigated bisphenol as 83.10 kcal/mol. This value is considerably larger than that reported for the structurally related 2,6-di-tert-butyl-4-methylphenol (BHT), i.e., 81.02 kcal/mol. Absolute rate constants for the reaction of 1 with alkyl, alkoxyl, and peroxyl radicals, at or nearly to room temperature, were also determined by competition kinetics in the first two cases and by autoxidation studies under controlled conditions in the last one. The experimental data indicate that this bisphenol is a moderately efficient antioxidant and polymerization inhibitor.